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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a composite 
material excellent in heat resistance properties, 
mechanical properties such as breaking strength and 
bondability and capable of having an optionally changed 
transparency by impregnating an organic polymer solid 
with a metal alkoxide so as to form a concentration 
gradient and polycondensing the metal alkoxide to fix it in 
the form of a metal oxide. 

SOLUTION: A solid organic polymer (e.g. polyamide) is 
immersed in a metal alkoxide (e.g. tetramethoxysilane) or 
a solution thereof, and the impregnation operation is 
stopped before the polymer is uniformly impregnated with 
the alkoxide to form a structure of a gradient metal 
alkoxide concentration inside the polymer. The 



impregnated polymer is then immersed in water and/or an 
aqueous solution containing an acid catalyst (e.g. formic 
acid) or a basic catalyst (e.g. ammonia) to polycondense 
the alkoxide and to thereby fix it in the form of a metal 
oxide. The ratio of the maximum local concentration of 
the metal oxide distributed in the composite material to 
the minimum one should be 1 .5 or above. 
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1 7B#Pfl$£*iU 5Si-8 0t;-e2 4B#raJ»4QfaS:fTV^T 

[0 0 9 9] E PMAfiiJ^J: 9#fcfrfc«^WrE<z>s i 

iMfr&igi 6(c^-r 0 «Bt^i/y ^»«^a^:«^s> 30 

[0 10 0] (^ffi^Jl 7) Qy^/vj*& 
fF7tKP77y (THF) ir*K®*i: h y ^AsT 
(lllt=4 0:10:1) SggJHSfcfc: 8 0 

o cT5 0#r^?i?*^it^ o #51 5mm°/o(ommm^^h 

tifzo ^:v^T^ 3 ot^TMOsSRl-Kii 2^Pflg» 40 

X2 4B#r^iftMfS^rfTV^^ n^- 6 6 tvy^^S^ 
[0 10 1] E PMAgiJ^i; 9#bnfc1g^ft:BfBcDS 

to 8 0 o < c-e2B#ra^Lfci:r^>, #52. 
[0102] (mmmi 8&zFstmM2) tfy^vt'u 50 



WM¥9 - 8 7 5 2 6 

18 

V (H^^y^n PY-2 4 0B, HIft:ftt^± 
ft!) 0:7^/W*£r 1 0 5XXD h/^> t P\cm2^mSM 

z^t-o #510 osi%^afl:itjin^ae>ixfco 

<fc 9g£)t£®<9/±lU fEO»S<^fBot, 

0. ewiwy^^rfigrti 7^10^$ 
50^2 titmWtiBM u^y/ntvyt^y^ <£>ffi 
[0103] 7Ky^n^^^^«i-^t:«ae>tt/^ 

oto E PMAil^ J: "9#fcttfcS^ft»rffi©S i M 

tr5, #51 8fiffl%c9^^^^nt 0 
[0 10 4] ftftttWtSW^Srffofcfcr^, «^ffco 
3 o°c£ 1 0 o'C-Tr^ir^^^^-^tt^tbi . 5GP a 

t 5 3 0MPa, tan 6 (D ^ 1 4 3 °CT*£>o 

fc 0 ^y^nt°l^^¥ff O*«0!2) (^30°Ct 

1 0 O^CO-VV^^tv^tbO. 8 G P a t 2 5 0M 
P a Xfo 9, tan 6 ^ Ii81 tt^o fc D 9)M4#tt 
£^b< ft±bT^5(7^¥U£ 0 
[0 10 5] ^*K*^BS*#J (ir^^>T^ 

tzkz *»J«tt# y 7°^ t° u ^ t t <z>«*EB-e£ 

[0 10 6] »»«i)W4»£tt'fe>f3-t : f : I* 

tt^?iS^DMA-2 0 0»^, 2°C/ftX%-M 

u lHzta^tfco 

[0107] (HJfiflaji 9) /Kyrt^^ Ot°^ — 
/U F-10, H^SWfL^^tt^) 1 0 0°C(D 
=r. np^^yifi:3«iJ« 0 #5i8Sfi 

%£o**ii*p^ab^co ^fev^-e, 3o°ccoTMosi 

*ffico^MS:a<lAtSioT, 0. e^e/i^/ 1 <£>T>^e 
^7fi^Ttl 7«FWJ»«FS^:fc 0 Siat? 5«fIH«;«| 
£^fcf£, 8 0°C-e3^ 1 5O°Ct20tWML 
X#VT^?—^bt/})X(D^fc$:mfz-o EPMAS'J 

nbntc 0 8oo°cr*2Bir«u^r5, in n 
[0 10 8] (MMm2o) ^yt^yf>7D7>f K 

(1 0 0 0VLD BBftSXtSS;£*±8a) <^^^/l-iN^ 
5 0°Cc7)2-^^y ^®fR|J14«FBag»S-frfeo #5 9. 
5*fl:%oafiiiJPd5ae>*bfco ^V^T^ 3 0°C(DTM 
OSthV x^/VT ^ V (fi^it= 10:1) <D<£&WL 
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fc 0 Hd, 8 0t1?2 4lSffl, 1 5 0 < C-C2B#rajR*O i a 
7c 0 EPMAa»J£«fc 9#5>Jxfc«-&ft:Bfffi^S i 5>*Sr 

[0 10 9] (SgJtefiSJ 2 1) ^y7>i^yfi/7^u- 
F (PBT ; ^0*^>-^fb^X^»^ttM^^7^ 
BT-128) G0->— h£r 8 O'Cco^ h7t Ko 
(THF) ^7lf*^hyxf-^7^ (fifiit 
= 40:10:1) 8 BStf0ffl*3^;fc o ft 

OS^^nn (S*lt = 10:1) tf^giS M 1 

8 0°CT*1 Offl, 1 5 0X:X-3^m^MM^n^^ 
[0110]|21 fCE PMASJ5EJ: 9#^fc^f£ 

»lB^ffi*HS^#ds»6tbfco £ 9 7 o |i m^±rt 
SPT?tt^y * if-tf n -e fe 9 , b * ^bT V ^ # 
v\ 8 0 o^t^i^MjKfifcbfci: --5, fto. 6fiS% 

[0 111] (^#£011 2 2) PBT©^-h^nn^ 
yUAcf3^6 0 °C-e 4 B*raa» ^Wc 0 ft 2 8fift%(£>g 
SifiPi&Safe^fco JfeV^-C, 3 0°COTMOS1C5B$ 

8 0t-C10NfW, 1 5 O°CT*3 0#P H 1ffft^£fT^PB 

Ttvp^i^f^MS'^o B2 2|:epmaISJ: 

t^ii«M»^^^tifc 0 8oo°cT*2mmm 

[0 112] (^J£0ij2 3) ,fyxf uyrl/7^1/- 
h (PET; E#^^ Ftt^f±K<7) J - 1 2 5) £2 
5 0°CT^i*^;*fJh TK^t-^bT^tt^^^S 
PJttPET7^/^^ D SWP ET:7-</Wn£:^ n 
n */W*jgfi£Ki 6 0 < C-e4H#WaiS*^rfco ft 4 5fifl: 
%<7?aSiiSP^ae>Hf=:o #^T% 3 0°C(^TMOSir 
^nn^M (a*it=10 : l) ^S«(-l 5ffl 

&<St£5toT, o. l s^e/v/ l got :^=T*85iK 

O°CTM0$fMk 1 5 0°CX*3tffm?$Mm : fct = r\<^P ETt 
[0113102 3 i^E PMAiiJ^Ei: KtUhKt^&Vf 
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mmm-smmbntio 8oo°ct2B$F«u^^ 

[0 1141 (3lJ£0ij2 4) PET(7)E^7^;^^^ 
n n sJvW* t h V ^f^T ^ V (fiiit = 5 0 : 2 ) CO 
®ft£M6 Ot-CS^SWSiirfco fil8ti%(7)H 

*IJndsae>tbfco 3otcoTMosM(-i 5 

10 5H#raftfl| % 8 0^4 1*18, 15 0tt3«ftl 
[0115] 024iCE PMASteJ:^#WcS^ 

#V\> 8 0 0t1?2l$IBftStfci-5, ftlfi*%tf> 
[0 116] 5) PET7^;^^rf 

^nnx^y (fifil£= 1 : 1) O$8»l:3 0ttl 
0B#raS»Sii:fc«. flWJtSrB^aiU «®<7) 

^«££&<t££$io-C. 0. 5^e/u/ 1 cot >^e~T7k 

"C5«fM«;«|, 8 0t:TMW, l 5 0t:T3^S^ 

30 ^ab^o 

[0117] (5os#«j2 6) /Ky ^^^/u^o^piaitt 

"7^9^ E-500) (Dis— n ufc/UJ* tf h 

9^h^^x «ait=io : i) agates era 

g?*£-£fc 0 fil0 0li%(^)lUiW^f; o Ife 

©or, mux24mm^.m^. ioott2 4W 

40 [0 1 1 81 0 2 6^E PMAi: J: oT #fc«-fr«:»f0p 

fir hlZtt rfi) ^ o TMt 5 ^*<^ffl»*^«cis^ 
^nfc 0 «^ffi«tt*fi53&^e>#?J 14 0// m^rrfct), 
^r^J: <9rtfflJTffi— 5£^>»«i:>fcoTV^o 8 0 0°cr 

[0 119] (H*£#J2 7) ?Ky ^^^/^^l^^imtt 
=^7* (D^ik^^iy h 0. 4 g TMOSOgP 

^fi^ (MS- 5 6 ; H»fc3q*5t£tfc«L 5>^^ft 
50 1 0 0 0) ^nP^Mi:xfi/y>;7^ (fiilt 
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= 10:100:1) <D-^m^2 g Sr^g$^rfc e #Cl^ 
T% 0. 1 (DTl/^~T7km$(DM^mUT 

T*2 4fiffflftflFLfc«, 1^2 4^1 8 0W2 4 

[0120JH2 7ttEPMA«J&J:9#fc«^#»r» 

j»tt^#^#bixfco «#«i«:*ffia>& 9 0 0 m mi^iS 
V^ 0 8 0 0°CT^2B#P^JE£Lfcirr^)^Jl 4. 5fi 
[0 12 1] (3IJfi0ij2 8) ^>f d^-6Srp«^y— ^ 

tm«jk (**Jt=2 : i) ^b*swffl«taais 

it, 8 0^^3B#r H 1*lfL^ o #5 2 5MA%(D&mmM 

(fi*Jt=10 : 1) <Z>^g*i-4 0raa»S^:fe o S 

iC N ^ <7) TMO S ?rtg L/ct-f n y- 6 V- h $r ^ ^ 
7-;^I@*thyxf/i,r^y (**it=8 0 : 4 
0:1) frt>ft&Bmmz.&8t£lt, 8 0 o Ct*3B« 
3 0°C(7)TMOSg«i-5ffiI»JWc o 

[0 12 2] E PMA^ffll/^, &Sfc(Dm^(DS i 

[0123] (HJ£0J 2 9 ) 1M.lk yf—flsO) h^30 
tOTMOS tT± (SSJt= 1 : 1) <7)-Q7x^i- 

ofis%^fifi^u^^^tt^ o #^t% »*<fc9»K* 

*S9(1JU *®<Z)»6<a^®o^i, TMOS 
Lfcifcf fc t^/VV- h^80 1 5 B#FeWf£ 

fflV^T, «-gHfc<Z>Wfffi<£> S i (Dftjfi&mfeL'fCo El 2 9 
i^fSf^/Tto rt«fSfc2o^vy*»«(C>ft^c«S:«F% 
*I^^ffi#4^^^^M#41S^^^^ 0 8 0 0 

[0 12 4] (StM3 0) lltfc^ 9 111*3 V^, TM 

°c-e#5 i 5 fl#rafft«LaSrfTv^b tr^/wir v y * t <z>* 
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[0125] (^SS^iJ 3 1 ) jfiffc lf:=./WV>— F £ hA- 

i) (D^mm-i 5mm. 3ottg«Lfco 1^22. 
yw/ 1 c^T^^T7K^^:#ia^^i-^i 5B*ra{Rt* 

10 LXmt^^/UtT/ls*^h<DM&fc&nfz. 0 E P MA 

n^mm&mmbtix^^o s 0 o°cx2mmm^ 

^)1.5li%©^£Wc 0 
[0 12 6] (Hffi#ij3 2) #/Utf^m$£&<Otf})7 > * 
(^>f^— A- GH-1 10, jzR&<4^*fc¥ 
x*»5£^tfc«) 2r h/l^/WC 8 0 Wto 6 R$Ma*ft3 

otoTMOsMia 5B#rea**^fc«. 
20 ^Si?)fflU *ffi^*«S:ft<«;#BtoT. 0.6 

itfc 0 ^ax3^raR«s, 8 0W2 4nra, 1 
5 o^-esRFPfliRSQiasrfTv^tt^y t'w^vy 

#£<Z>«^ffc«r»fc 0 EPMAia^MWiCOS i 

ftm&mjfci&sfk&m 3 2 f^-r 0 y #»*<z> 

**|l*#-*-S?g«^«««-&#3&S#fo*tfco 8 0 0°C 

[0127] (**«3 3) ^^is^m&m&fc y 

30 T'<9 MI-3 0 0, ^ft^X|t4*^f± 
M) &MS-5 1 J—J^ (fi*it=l : 1) 

^H<Z>?£iKS:&< fcfc^Btofc^ o. e^A'/i <z>T>' 
rasa*, set- s 0W2 4^rajR«iasrfTV^^^^ 

**^*ti^y*i;<z>*^#Sr#fco EPMA|:±5« 

^lWfffitf>S i ^(7)SlJ^m^0 3 3(d^-r o 

[0 12 8] (ttmms) MS- 5 1 k*? J~-;VtM 
®* (SftJt=4 : 1 : 0. 8) a>fe*5*&H89§fc> r 
/wSSJSrSBlHb^io ^^aS»Sr2 5°CX2 BRI!«fl*L 

t-f n y - 6 1 7^ y ^W<Z) v'- f±(^i* 
L, ^ t°>-=3— h (lOOOrpm, 2 0f) SrfTofc 
t^ny-6i7^ y/^»flB^*i^^«SSSrriC 

50 -6^7^ y/u«JJJi±"eiff}Si:?&!9 3-r>{mr 
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[0 12 9] (lttt«»j4XU 5 5) MS- 5 1 ^ttg^-f 
v>-6<Di/~-hkT? VslsffiftB<Di/~-h (0.5mm 
J?) Aifc&X^fo U ^t°>-n— h (lOOOrpm, 

2 0&) &ftotz 0 MS- 5 im$Cfatl&^ttf;< , 

[0130] 3— ^^^^sn^*r«S55>T*Sffio^y 

^ h/l-^afJ^Lfc 0 &%&BI3 4 (itge«4, t^ny 
-6) £03 5 (Jfc«0fl5, TPVAsffim) ^Tjk-To > 

0 0°CT*2B#P^^b^^, ^ 13 ^- 6 TteK^miL 

[0 13 1] (^Jteffi|3 4) T# V/l'mffi&i'—h&S 
0°C<7M ?/—/V\^2 O^RBSMS-fcrfco ^3 2 2fi*% 

tr-fe^/wr-tr h>- (^e/uit=i : 2) t(7>«ss{c^a 

^ 4 fl#fHg« M^^^ffiL^^/-/K' 

8 0^2 4B$P«m^^fT^T^ y/HffJffiiKft;^* 
>-t^«^Sr#fc 0 03 6fiEPMAl£J; 

[0 13 2] (*J60»J3 5) sKy*S-fb;tr=/KDix— bS: 

3 ot^rt h >^(3i 3 0 5>ras»s^fc o mi 5 os* 

ytBK (^/W£=2 : 1) fc(7)»SS^SfflTMB*PflS 
Lt, ^?a-C*?Il 5^ra(£«S-ti:fco 8 0^2 

4 ^mtoasrfT v > # y *f t ka^* ^ t 

^frSr^fco H3 7ttEPMAW3eJ:9#e>*tfc«-&* 

[0 13 3] (Hlififiaj3 6) V-6C0i^— h&4 

0°CcDl. 2^e/U/l coTV^nTTKi^ a- (a 

ait- 2 : i) t<vu&mm\c2Bmmmt$^:fc 0 
mm%(DMA^M^^bnf-o i o ot^jpfsfc 

LfcTMO S ^SSiSTt* 3 BJBaftKF Lfcf, R9 
fcHU ^?fi-t?2B#ra«;«fe*iirfco M^s 8 0°C-C24B# 

fc c 03 8ttEPMAS93£J;9#fottfc*^flc»rffi<^S 

O^C0^fr^#btbT^6 0 8 0 0 o CT'2 8?P^^ 
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[0 13 4] aiW3 7) TMOS lOgtTth 
>- 10g£* l. 2 g U 

^-rct-^y^t:^/^^- hS:2B#ra (3o°o ft 

»<*-tffc 0 6 3 3M:%oKfl:iiJpdsa?>nfco W^rt 
fco g3 9liEPMAl£<tD#e)il^f«(fB<iOS 

10 2 ias%<^K^sae>*tfco 

[0135] (JgJfiflfJ 3 8 ) -&S«t^e*Sr 4 . 6 g 
(»«3 8) «RJHLfc#*l;ioVvC, 36*«3 7i:|g| 
«S**f*S:fTofco HI 4 OfiEPMAjBJ^J: f9#fe*tfc 

^§£i^ y # ttis t a, zmfLte-ftm i^r-nm 

<^*J6o 8 o o < t"C2B#ra«i^;bfci:r*. K5>«3 

20 [0136] (njffiflsj 3 9 ) mmm 3 7 x$.m i^t^m 

2 WfIB (3 0°C) £-£fc 0 W««:Et0ffi 
I, ^MT?2«FMft«ftSiirfeS, 8 0t:t2 4^rM 

4 l teE PMAffil3£J: 9#5>ixfe1S^ffBfffi^s i <7)^ 

«^LTV^ 0 8 0 O^T*20#Pp^/&b*:£ 1 
8S*%<^K^ s ftfettfco TMOS*2B*fflK)6S^ 

30 [0 13 7] (HJfi0ij4 0) 2Ky*£ffctf^/K7>->— hS: 
TMOSt f/^y (*SJfc= 1 : 1) ©§g»-3 0 
<CT* 2 4 H^raaSS^ifco ^) 5 0 fifi%<Z>fiftif ^JP^JL 
fcix/co #;v^% #y^— &^»J:!9ffi0ttlU 
**«S:fi<tttBco-C, 0. 2^/u/ l ^JfiBfcMSaS* 

s o°cr*2 4H#rai^*aas:fi : v^yta<btf=/wi:^y ^ 

i: Offi^flcSrWfeo 6 0 0 n m^feo 

fco S^ff^^^y*^*:**^*^^ (SE 
M) -e«SlLfc<t SSfffit^6 0 0- 8 0 0 n 

40 m(D^V $%L?&R J hth, Sffii: «9 1 5 0 mgffrtfifP 
"Cfi 200-400nm, 4 , 'i>ffl5^t5S"Ctt 150-20 

[0 13 8] (HJfi0!l4l) /Kyigfbt^/Wv— h^r 
TMOStW^y (fiffltt:^ 1 : 1) C0§gS^3 0 

°ct- 2 4 Baraga* s-^fco ^50 mm%(ommmm^^ 
btitco ^^x\ #y ^-zmmx vy&v) mu 

tzi'ik^ 8 o°ct2 4B#p H isia*aasrfifv^y*fi[fbtf^./wi: 

50 */})%k (om-Srfr&Wffco 1fi^ft:col?^^^ 6 0 o n m 



(14) 
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(SEM) T«lfc^6, *ffi#iS-ett 2 0 - 1 0 
0 nm^^U XEL^PffifLbtl, *® £ 9 *?J 1 50/i mf*l 
SP"Cf* 1 0 0-20 0 nm, ^^SiSf^ifiT?^ 2 0 0-3 

[0 13 9] (mffi0»j4 2) ^USfbtr^/K^v'— h£r 
Tir h^irRSfc (fifiit= 10:1) CD^ffifd 3 0°C-C 

lepras* s^feo fin osft%<^*«*anassfcix 
fc 0 #:^-e, TMostrt (*SJti= 1 : 1) <r> 

Mttf^vy ^e^^MIi^Wi (sem) -e 

««Lfctr-5, *ffij5>?>2 0 /zm^TOitlil 5 0 

■CSOO-lOOOn m<D&j$fc^<DM&$> Y) * 'P'frSB 
ffi5Tii8 0-2 0 0 nmCOiyy ^73K^<Z>B^«iSlSiX 

[0 14 0] 

[01] **W^«3t^i£^J:5»it*ixS, &mm 
[0 2 ] uttffil i -e#fe*bfc+->f py-6ii/y*t 

<£>«^fl£(£>E PMAi£j;5lg^#»rffi<E>S i ^^PJ/E 
[0 3] HfiM 3 7?# fcixfcW n y- 6 t V y * t 

[0 4] *jS6CT4T#^*bfc^->r n v-6 fcV!J*fc 
E P M A ia SMftiS^) S i ftJfKDmfe 

[0 5] 5 T# fottfc^ n V- 6 iy V % k 

OS^EPMAia§M(«E(7)S i 

[0 6] HJ6fi?lj6t?#bixfc^n^-6 ki/VAk 
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[0 7] Hte^[|7T-#bnfc^-Ya^-6 t vy #k 

[0 s ] mmm s -xmbntz.^ n^-ekt^v^k 
[09] mmm9x-nbntz^4^^-G k^v^k 

10 [010] »1 1 0 T# btt^t-f n y- 6 t y 

[0ii] ilMi iTWfeixfei&ft^^fc^y^ 
^ E pma^J: ^I^ii^) s i ftluoym 

[012] nffi^ji 2x*mhfotLmt^-^ki/y # 
[013] sgjfiwi 

[014] ^jfiwi 4t#wcr^ y;«ti/y 

m 3£*£* 0 -C *> 5 o 

[01 5] mmmi sxii^r^y/nwgtvy 

^ ^ E P M A J: 5I^*BrE^) s i 5Mfr<o 

[0i6] sesswi 6-e#&^r^ y A«JBt vy 

[017] m&mi 7t#W:N^-6 6 fcSx 
y ^ t ©I^fto E PM A ^ j; Sl^flcff lio s 

[018] mtfcffll 8X*mbfif-#V tV^^V 

y ^to^fr^EPMA^^sis^wfa^s 

[019] 9xmbfif^VT-t?si/ki/ 
y # £ coS^ftw E P MA id J; 5 cos i 

[020] nte«2 o-ewbtwh^y f^yn 

=7^ K i y ^7 ^ <^S^ft O E P M A CJ; 5 M*iffi 
CO S i 5>ffi6^a'J^3isS*Sr^i-|a'C$>So 

[021] njfc0i2 i t-ftbixfc^y^f ^^^7 

* h ti/y *i©«^E PMAC JzSS^flsBf 

^0fc*(-^-r o 

[02 2] HJ60B2 2T^#^Hfc/Ky ^V^t 1, W^ 7 
^ h i vy ^7 t^lS'&ftcOE PMAi^J:5l' 

so ffi^s i ^^^ay^^*^^t~0"efe^o 
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[0 2 3] 3X-nhfht^')^u>"ruy 

BOS i ^(Dmfcffi^&^'tmXfo&o 
[0 2 4] Hffi0ij2 4-e#^n^^y^^l/>'7 L V^ 

^ u— V k is y # <£>1t-^f£<£> E P MA J: 51fr&ft:»r 
[0 2 6] 311609 2 6T^t^ttfc^y^^X/^i^^I 

[0 2 7] 311609 2 7t#^/fyx7f/^M 

[028] 3116092 8-e#?>nfe^>rt3 v-6 tvy 
[029] mmm2 9xmbtitimk^~/uki/v x 

[0 3 0] 311609 3 Otllbtl^fift^^Vy^ 
t^ffi^ftWE PMA(a^M#»S i #*fiGQ$9 

[03 1] 3111609 3 lxmhfhtzLmk^^;vkT/v* 
t E PM A (: i; S iftm<o 

[0 3 2] JI1609 3 2t?#5>ttfe^/l^#^»^tt>Ky 

[01 ] 



*»s i ^osy^*4r^-r0-efc^ o 
[033] mmms sxnhnt^^i-^^m^ 

[03 4] lt«£0*j4-e#5>nfji"?-^ ny-6^v/y # 

& 37 tfc^fio EPMAia zmitfommco 

[035] tttem5-v&hfritT? y/«t^>y^ 
?t ^—7-41/? x^tzMmco EPMAia z>&&{$mffi<D 
io s i 5)-*oa3ej$*sr*-ria-cs>5o 

[03 6] 3116093 4-c»e>nfcT^ v/^mmk^* 

^T^I^EPMAia^MM^T i 5>^T 

[037] mmms 5x^htit^vmt^^k^ 

^^T^M^EPMAia^Mft»T i 5> 

[0 3 8] 311609 3 6t1#^tlfct^Dy-6 irv-y 
^t^M^EPMA{a§a^»S i 

20 *t Q 

[039] mmm3 7xmhnr^vm^^kiy 

y ^ t col^^o E P M A ia s i 

[H4o] mmm3 sxnhntc^vmt^^k 
v $ k<om&{£coRPMA^£&m&fcmm<Ds \^ 

[04 i] mmm3 sxnhtif-^vmt^^k^ 

rfcrnmco s i ^ 
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y^i^l^EPMACJ;§8 

[02] 







(16) 
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[05] 



ime] 



(17) i 1#M^9 -8 7 5 2 6 
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¥fffl¥9 - 8 7 5 2 6 



[Hill] [012] 
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